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(57) Abstract: A phosphodiesterase IV inhibitor which 
contains as an active ingredient either a pyridylacrylamide 
derivative represented by the following formula (I): (I) 
(wherein Ar^ represents (un)substituted pyridyl; Ar^ 
represents phenyl substituted by alkoxy, etc.; R^ represents 
hydrogen, alkyl, or ar>1; R^ represents hydrogen, alkyl, 
cyano, or alkoxy carbonyl; R^ represents hydrogen or 
optionally substituted alkyl; X represents oxygen or sulfur; 
A and B are the same or different and each represents 
hydrogen, hydroxy, alkoxy, or alkylthio, or A and B both 
in cooperation represent 0x0, tliioxo, etc., provided tliat when A is hydroxy, then B may be 1 -alkyl imidazol-2-yl; and n is an integer 
of 1 to 3) or a pharmaceutically acceptable salt of the derivative. 
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(57) mm-. 

(I) : 

Ar^-C=C-C-N ( CHz ) „.i-C- Ar ^ ( I ) 

II I 
X B 

>'a:-;V : R'«7KPSs 7)l^)VX\t.7^)-)\^; R^\t.7i<.m. YJV^JV. vT^X 
7Km«T\ B - 7;i'^r; w 5 2 — r ;i^-eab o T J: < ; n 1 ~ 
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: mp 93-95t: (g^i^x^;l/-/\^1t» 
'H-NMR (DMSO-dg. 150t:) 6 : 2. 78 (2H. t. M. 2Hz) , 2. 99 (3E s) . 3. 64 {2H. t, J- 
7.2Hz). 5. 85 (2a s). 6. 63-6. 76 (3E m) . 6. 97 (IE d. J=15. 6Hz) . 7. 30-7. 37 (2a m 
), 7. 89-7.93 (iain). 8. 48-8. 50 (la m) . 8.70(iabrs) 

5 m&\ 2 6 

9 




'14^;*: : mp 105-107t: (Mx^jl/) 

'H-NMR (DMSO-dj) 5 : 2.77 (2a t, J=7. 2Hz) , 3.36-3.47 (2a m). 3.69 (3a s). 
10 3.75 (3a s), 6.68 (IE d. J=15. 7Hz). 6.69-6.75 (2a m). 6.84-6.90 (mm). 7 
.34-7.41 (lam). 7.42 (la d, J=15. 7Hz). 7.70-7.86 (lEbr). 7.86-7.92 (IE 
m), 8.49-8.52 (lEm). 8. 69-8.70 (lEm) 

mmm2 ? 




(40) 



15 

14t^:inp 144-146t: (x^y-;i/) 

'H-NMR (DMSO-de) 6 : 2. 75 (2a t, J=7. 2Hz) . 3. 34-3. 47 (2a m) , 3. 68 (3a s) . 
3.74 (3a s). 6.72-6.78 (2a m). 6.86-6.92 (lam). 6.94 (la d, J=15. 9Hz), 7 
.57 (la t. J=15.9Hz). 7.95-8.02 (lam). 8.45-8.52 (labr). 8.61 (lad, J=8 
20 . IHz) . 8. 83 (la d. J=5. 4Hz) . 9. 08 (m. s) 

nmm2 s 

28 
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it^m4 1 




: mp 90-92t: {^uan^)VJA-^^^» 
'H-NMR (CDCI3) <5 : 2.88 {3ft t, J=6. 8Hz) . 3.64-3.70 {2ft m). 3.80 (3ft s). 5 
.80-5.90 (Iftbr), 6.40 {IE d. J=15. 6Hz), 6.77-6.83 {3ft m), 7.24 (Ift t. J 
=7. 8Hz). 7.27-7.31 (1ft nO. 7.61 (1ft d. J=15. 6Hz) . 7.74-7.78 (1ft m). 8.53- 
8.56 (Iftm). 8.69-8.71 {1ft m) 

mmm 2 9 
i\i^m4 2 




'H-NMR (CD3OD) d : 3.77 {3ft s). 4 45-4.49 {2ft m). 6.77 (1ft d. J=15. 9Hz). 
6. 79-6. 92 (3ft m) . 7. 24 (Ift t. J=8. IHz) . 7. 43-7. 50 (1ft m) . 7. 59 {1ft d, J=15 
. 9Hz) . 8. 01-8. 08 (Ift m) . 8. 49-8. 52 (1ft m) . 8. 71 (1ft br s) 

mtms 0 
it^m4 3 



29 
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o 



OH 



(43) 



ttt^ : mp 160-1 62"C (p<^y-Jl/) 

•H-NMR (CD3OD) a : 3.85 (Sfts), 4.41 (2a s). 6.72-6.81 (2a m). 6.75 (la 
d. J=15.9Hz). 6.90-6.92 (mm). 7.46 (la dd. J=8. 0. 4. 9Hz). 7.59 (lad. J=l 
5 5. 9Bz). 8.00-8.07 (lam). 8.50 (la dd. J=4. 9. 1.5Hz). 8.71 (la 4 J=2. IBz) 

mmm s i 



'14^;^ : mp 168-1 70°C 

10 'H-NNR (DMSO-de, lOOT:) 6 : 2. 80 (2a t, J=7. GHz) . 3.60-3.80 (liain), 4.1 
0-4.30 (2a m), 6.72-6.86 (3a m). 7.05 (la d. J=15. 3Hz), 7.40 (la d, J=15. 3 
Hz). 7. 63 (la dd, J=8. 1, 5. IHz). 8. 22-8. 27 (la m), 8. 60-8. 64 (la m). 8. 87 
(las) 

m&\ 3 2 

15 it^m4 7 
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fm : mp 174-176'C 

'H-NMR (DMSO-dg) 6 : 2. 74 (2E t. J=7. 4Hz). 3. 30-3. 42 {2H, m), 3. 78 (3H, s), 
6.67-6.86 m^, 6.71 (IR d. J=15. 9Hz). 7.41-7.48 (mm). 7.45 (lEd, J=l 
5.9Hz), 7.94-8.00 (mm), 8.21-8.27 (lUbr), 8. 53-8.56 (lH,iii). 8.56 (IR 
5 s). 8.75 (IH, d. J=2. GHz) 

mmm 3 3 

9 



f±t»t : mp llS-llSt: (T-fe h» 

10 'H-NMR (DMSO-de. 100*0 5 : 2.75-2.82 (2Rib). 2.98 (3H,s). 3.60-3.68 (2 

R m) , 3. 68 (3R s) . 6. 77-6. 84 (2R m) , 6. 98 (IR d. J=15. 7Hz) . 7. 09-7. 16 {2H 
.m). 7.30-7.36 (IRm). 7.34 (IR d. J=15. 7Hz). 7.89-7.96 (IRm). 8.48-8.52 

(IRm), 8.71 (IRd, J=2. IHz) 
Mit^!] 3 4 

15 -fb-a-i^so 



f44;*c : mp 185-187^ 

'H-NMR (CD3OD) 6 : 2. 85 (2R t. J=7. 2Hz) . 3. 57 (2R t, J=7. 2Hz) . 3. 70 (3R s) . 6 
. 59-6. 73 (3R m) , 6. 92 (IR d, J=15. 9Hz) . 7. 63 (IR d, J=15. 9Hz) , 8. 06-8. 13 (IR m 
20 ). 8.80-8.83 (2RiiO. 9.06(lRs) 
mm'\3 5 




(49) 




•HCl 
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it^ms 1 




N 
•HCl 



'H-NMR (DMSO-dg. lOOt:) 6 : 2. 75 {2E t. J=7. 5Hz) . 3. 02 (3H s) . 3. 66 (2a t. 
5 J=7. 5Hz) . 3. 73 (3H. s) . 6. 64 (IH. dd. J=8. 1. =2. IHz) . 6. 72 (IE d, J=2. IHz) . 6. 82 
(1ft d. J=8. IHz) , 6.95-7. 17 (1ft m), 7. 41 (1ft d. J=15. 7Hz). 7. 52-7. 82 (IE m) , 8 
.17(lHiii), 8. 59-8. 61 (1ft m) . 8. 85 (1ft m) 

mmms e 



'H-NMR (CDCI3) <5 : 2. 29 (6ft s) . 2. 79 (2ft t. J=6. 9Hz) . 3. 58-3. 68 (2ft m) , 4. 80 
(2ft s). 5. 88 (1ft m). 6. 41(lft d, J=15. 7Hz), 6. 89 (2ft s). 7. 29-7. 5 1 (6ft m) . 7. 
62 (1ft d. J=15. 7Hz) , 7. 74-7. 77 (1ft m) . 8. 55 (1ft dd. J=4 8. 1. 5Hz) . 8. 71 (1ft d. J 
15 =1. 9Hz) 

mmm 3 7 
it^!^ 5 5 




(54) 



10 
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ocHa 



OCH3 



C55) 



tt^:mp 113-114t: (g^fc^;i/-^^+l-» 

'H-NMR (CDCl3)<5: 2.85 (2H. t. J=6. 8Hz). 3.66 (2H. td. J=6. 8, 6.8Hz), 3. 
87 (ea s). 5.73 (IE br). 6.39 (IE d. J=15.6Hz). 6.74-6.86 (3a m). 7. 
5 30 (IH. dd. J=7. 6. 4 9Hz). 7.62 (IH, d, J=15. 6Hz). 7.77 (IE ddd. J=7. 6 
. 2.2, I.7Hz). 8.56 (IE dd, J=4. 9. 1.7Hz). 8.72 (IE d. J=2. 2Hz) 

mmms s 
^t^me 1 



10 ti^;^ :inp 157-158t: (x^y-;i/-@t^x^;i/) 

'H-NMR (CDCl3)(5: 2.84 (2E t, J=7Hz), 3.64 (2E td, J=7, 6Hz), 5.01 (2H 
. s). 5.67 (IE br). 6.38 (IE d. J=16Hz). 6.94 (2E d. J=9Hz). 7.14 (2H 
. d. J=9Hz), 7.29-7.45 (6E m). 7.61 (IE d. J=16Hz). 7.77 (IE d, J=8Hz 
). 8.56 (lEdd. J=5, 2Hz), 8.72 (IE d, J=2Hz) 

15 mmm3 9 





(62) 



- HCI 



33 
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'H-NMR (DMSO-dg. lOOt:) 6 : 1.89 {3H, d. J=lHz). 2.80 (2H. t, J=7Hz), 2. 
95 (3a s), 3. 59(2H t. J=7Hz). 3.70 (3a s), 3.72 (3a s). 6.26 (la br 
s), 6.72 (la dd, J=8, 2Hz), 6.79 (la d. J=2Hz), 6.84 (la d. J=8Hz). 
5 7.34-7.38 (la in). 7.68-7.70 (la m). 8.44-8.45 (la m). 8.49-8.50 (la 
m) 

m7tm4 0 

it^me 3 



10 : w 

'H-NMR (CDCgS: 2.05 (3a d. J=lHz), 2.86 (2a t. J=7Hz). 3.63 (2a td 

. J=7. 6Hz), 3.87 (6H s). 6.12 (la t. J=6Hz), 6.75-6.86 (3a m). 7.25- 

7.34 (2a m). 7.59-7. 63 (la m). 8.49-8.54 (2a m) 

m7&m4 1 

{CJ:D, -fb-a-i^e 6&#fc, 

'fb^tie 6 



14t>J:inp 152-155"C 

20 'H-NMR (DMSO-dg. ISCC) 5: 2.75 (2a t, J=7. IHz). 2.99 (3a s). 3.66 (2 
a t. J=7. IHz), 3.73 (6a s). 6.64 (2a s). 6.98 (la d. J=15.6Hz), 7.33 




(63) 




OCH3 . 



• HCI 
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(IH. d. J=i5. 6Hz). 7.34-7.40 (IH. m), 7.92-7.96 (IE m), 8.49-8.51 (IH, 
m), 8.72 (IE br s) 

mmm4 2 

{Z)-H-(3-^ h^~>:7:n^^^;W-3-7x::i;U-3-(3-t:U i^)V)-2-y°U^ymT^ 
5 F (D^i^ 




60% Ti^m^t-^h^J^J^ 528iiig, z^?^'^JV^7.^/mm?^^)l 2. 20g ]3:tX5=- h ^ 

h F a 7 ^ > loomi ©^g^ti^^y^tr 1 mmm^m. ^^^mWTlz 3 >y'f 

m^m\Z7i<m^ti-h'J^J^ 4.40g/7K 22inl-^i5'y-;i' 22ml ^SP;^^m-tr5 
m^nm^mV. i-A^sthx (Z)-3-:7a:x;i.-3-(3-t:U z^JD-Z-y'a^ym • m 

15 ^i^^ 1.00g(35%) t#fco 

'H-NMR (CD3OD) a : 6. 74 (IH, s) . 7. 35-7. 52 (5E m) , 8. 09-8. 16 (1ft m) . 8. 
43-8.49 (1ft m). 8.73-8.90 (2ft m) 

Mt:i«l^cJ:D— ^^tLT (E)-3-7aix;i/-3- (3-t°U -2-:/D^>m • 4^ 
mJfe^ 0.40g(14!K) mtzo 
20 'H-NMR (CDjOWS: 6.73 (IH. s). 7.27-7.50 (5ft m), 8.05-8.15 (1ft in), 8. 
49-8.57 (1ft m). 8.78-8.91 (2ft ni) 

(Z) -3-:7a:X;i^-3- (3-HU -l-'T^U^ym • i^^i^ 1. OOg t 3 - ^ h^-> 

7 > 0. 60g ^M*4<^: bTMB^^d 3 \zm\:'ti^m\z^K)wmit-^m i. 

33g (98!«) ^#fco 
25 -144^ : tEbt*t 

35 
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'H-NMR (CDCl3)(5: 2.66 (2R t. J=7Hz), 3.41-3.51 (2a m). 3.79 (3H. s). 
5.50-5.68 (IE m). 6.34 (IH, s), 6.64-6.68 (2H. m), 6.73-6.79 (IH. m), 7 
.18-7.35 (7a m). 7.52-7.58 (la m). 8.45-8.46 (la m). 8.57-8.60 (la m 
) 

5 mBM4 3 

(E) -N- (2-/ h^i^yzii^-^'^M -3- (3-t! U i^JV) -2-:/d>^>M75 F iit^!^ 7 
2) <D^^ 




h ^ >7>-3- (3-h° 'J >^;i/) Ti:7 u 298ing Rt^ N, N" -;t>;|//J^n;Ui^'r 5 

10 324ing ^5^^5^;i/3Jn;i/at^ f lomi izmmv. m^Timmm^i^rc. :k 

ma : m^^t 

15 'H-NMR (CDCls)^: 2.91 (2a t, J=7Hz) , 3. 59-3. 68 (2a m), 3.84 (3a s). 
6.14-6.34 (la m). 6.42 (IE d, J=16Hz). 6.83-7.31 (5a m), 7.57 (la d. 
J=16Hz). 7.72-7.78 (IE m). 8.51-8.54 (IE m). 8.69-8.70 (IE m) 

$^jt^'14 4 
20 {b^tl 7 3 




• HCI 



36 
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'144^: IP 192-199'C (x^y-;i/-^iS'y— ;p) 

'H-NMR (DMSO-dg, lOOt:) 5: 2.75 (2a t. J=7Hz). 2.99 (3a s). 3.67 (2a 
t. J=7Hz). 3.74 (3a s). 6.60 (la dd, J=8, 2Hz). 6.68 (la d. J=8Hz). 6 
.77 (la m), 6.89 (la br s), 7.17 (la d, J=16Hz), 7.38 (la d. J=16Hz) 
5 ,7.73 (la dd. J=8. 5Hz). 8.39 (la d, J=8Hz). 8.66 (la dd. J=5, IHz), 
8.95 (la s) 

mmm4 5 
^t^mi 6 



10 : mp 203-205t: (p<^y-;W 

'H-NMR (DMSO-ds) 6 : 2. 65 (2a t. J=7. 3Hz) . 3. 27-3. 39 (2a m) . 3. 66 (3a s) . 

6.31 (ladd. J=8. 2, 2.5Hz). 6.39 (la d. J=2. 5Hz) . 6.72 (IE d. J=15. 8Hz) . 6. 

95 (la d, J=8. 2Hz) , 7. 40-7. 48 (la nO . 7. 45 (IE d. J=15. 8Hz) , 7. 94-8. 00 (IH 

.in). 8.18-8.24 (lEbr). 8.53-8.56 (lam). 8.75 (la d. J=l. 9Hz) . 9.43 (la 
15 s) 

-fb^^? 7 



: mp 82. 5-84. 5^: (B^mx5^;W 
20 'H-NMR (CDCI3) (5 : 2. 87 (2a t. J=6. 8Hz) . 3. 62-3. 72 (2a in) . 4. 51-4. 55 (2a m 
). 5.28 (la dd. J=10. 5. 1. 5Hz). 5.41 (m. dd. J=17. 3. 1. 5Hz). 5.72-5.80 (IH 




(76) 
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.br). 6.04 (m ddd. J=17. 3. 10.5. 5.3Hz), 6.39 (IH. d, J=15. 7Hz). 6.78-6.84 
(Sa m) . 7. 19-7. 33 (2E m) , 7. 61 (IE d. J=15. 7Hz) . 7. 73-7. 80 (IH. m) . 8. 53- 
8.57 (1H.III), 8.71 (IHd J=l. 7Hz) 

m&\4 7 
5 it-^m? 8 




'H-NMR (DMSO-de, lOOr) 5: 2.25 (3H, s). 2.80-2.88 (2H, m) . 2.93 (3H, s), 
3. 64-3. 72 (2a m) . 6. 71-7. 15 (8a m) . 7. 19-7. 28 (la m) . 7. 33-7. 40 (la m) . 7 
10 .37 (la d. J=15. 2Hz) . 7.94-7.99 (lam). 8.49-8.53 (lam). 8.73-8.74 (lam) 
K3gM4 8 

(E) -N- (3-^>>^;]/:t^S^:7 -3- (3-lf U -2-^D^>^7 5 H (-fb 

-^#18 2) (D^^ 




15 h^>X-3-(3-tru>?;i/) T^U;V^ l. 02g <Di^i^au^^> 50ml 

> 7K?^JiJ^T{Ch'Jx^;i/T^> 2.37inK \Lnu^)V^u\) K 0. 84inl ^JUi^^Jn 

it i.59g '^mxmmm.wvtz.o Kmm^m\:i7\^^imx. -j^uu^ 

20 >?i57 o □ ^ >-^4^-ti->d: 0 ^JlSB^BL^®^t;^#j 1. 70g (79«) ^mtc. 
'I4t^ : mp 115-116t: (>?^DD^^>-^^1t» 

38 
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'H-NMR (CDC 13)6: 2.87 (2H. t, J=6.8Hz). 3.46-3.71 (2E m). 5.06 (2H. s) 

. 5.73 (IR m). 6.37 (IH. d. J=15. 7Hz). 6.81-6.89 (3H. m), 7.21-7.46 (7H 

. m). 7.61 (m d. J=15. 7Hz), 7.73-7.79 (IE m). 8.56 (IE dd. J=4 8. 1. 
5Hz), 8.72 (IH. d. J=l. 9Hz) 
5 mW\4 9 

(E)-N-(3, 4->^p< h^>':7a:^^5^;W-N-^^JU-3-(3-fcfU i^JW-2-yn^>^7 
(it'^m8 4) (D^^ 



b ^ >7.-3- (3- H U >^;W T i> U 5^;!- 326ing. 3. 4-i^^ h^rS^-N-^ 
10 :7x^^;i/T5> 390ing> 603; 7K3S'fb:M- U A 80nig]3:t^Vx^l/>^U 

;i/>^p^9";i/x-7=-;w 2ml <D^-&t/^^iaT24BtKjt#b:rco SiS^'a-#j{^7jc^ijp 

y5m^->U;f7y;i/;^^Ai7p h^^^:?^- (^nn7i>;i'A : p<^/- 
;^=50:l)T*»M^*> BM^eLSMb-^^ 278fflg{43a;) ^mrzo 

15 : mp 84-86t: (S^^X5^;i/-^^-th» 

'H-NMR (DMSO-dj, 150t:) 5: 2.78 (2ft t. J=7. 2Hz). 3.00 (3ft s), 3.67 (2 
ft t. J=7.2Hz). 3.69 (3ft s). 3.74 (3ft s). 6.72-6.75 (1ft m). 6.81-6.83 

(2ft Bi), 6.95 (1ft d, J=15. 6Hz), 7.31-7.36 (2ft m). 7.87-7.90 (1ft m), 
8.48-8.50 (1ft m). 8.69-8.70 (1ft m) 

20 mmm 5 0 

[3- [2- [(E)-3-(3-t°u>?;i/) T^Uo-f;PT5y] x5^;i/] 7xy+->] 
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0^^°^*^^ (94) 
O 

(1 ) (E) -N- (3-h F u^iyy :xl:^^)V) -3- (3- tf U -2- >'°n^>^7 ^ H © 

h ^ >x-3- (3-hf u u i79g (Dz^^ uu^^y mm,z. 

5 ac<«^WTtc h U X5^;pr 5 > 584ml. tT/tn-T n U H 148ml ^Jii^^Jp^. 

M^B^^mvTKm^. y-;i/ct t^SM^bS^-fb-^^ 251. 4g (78%) ^ntzo 

'144^ : mp 163. 0-164 5t: (X:$7/-;P) 
10 'H-NMR (DMSO-dfi) <5 : 2.70 (2R t. J=7Hz). 3.40 (2a td. J=7. 5Hz), 6.59-6 
.66 (3a m). 6.73 (IE d. J=16Hz). 7.04-7.12 (m m). 7.39-7.45 (m m). 
7.46 (la d. J=16Hz). 7.94-7.98 (IR m). 8.24 (IE t. J=5Hz). 8.52-8.56 

(la m), 8.73-8.74 (la ni). 9.25 (la s) 

( 2 ) ( 1) T1# tlfc (E) -N- (3- k F □ 4^ >- :7 i -3- (3- 1: U i^Jl) -2-y° 
15 n^>^T5 F 1. 07 g (4. 0 mraol) hi^uumm^^)l- 0. 52 g (4. 8 imol) ^zy 

^^;u>j^;i/Ar5 H 12 mi mmti^j^yA 1. ee g (12 nmoi) ^m^. 

m^^nm^BLmm^t^^ 0.82 g m%) ^nrc^ 

20 : mp 102-104t: (Wx^;!/) 

'H-NMR (DMSO-dJfi: 2.78 (2a t. J=7Hz), 3.44 (2a td. J=7, 6Hz), 3. 71 ( 
3a s). 4.79 {2a s). 6.74 (la d, J=16Hz). 6.76-6.88 (3a m). 7.23 (la 
t. J=8Hz), 7.44-7.51 (Ift m). 7.47 (la d, J=16Hz). 7.99 (la d, J=8Hz) 
. 8.27 (la t. J=6Hz). 8.57 (IE dd. J=5. IHz), 8.77 (la d, J=2Hz) 

25 5 1 
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m^m 5 0 \zmcrc.:^mz^Kfit^m i o s ^ntc 
it^m 1 0 5 




: mp 105-107%: mm:r.^)V) 
5 'H-NMR (CDCgS: 1.28 (3E t. J=7. IHz) , 3.85 (3ft s). 4.25 {2ft a. J=7. IHz) , 
4 51 (2a d. J-5. 7Hz) , 4 66 (2ft s), 6.30-6.40 (1ft br), 6.49 (Iftd, J-15. 7H 
z). 6.77 (1ft d. J=8. IHz) , 6.81-6.89 (2ft m). 7.27-7.34 (1ft m), 7. 65 (1ft d. J 
=15.7Hz), 7.74-7.80 (1ft m). 8.52-8.56 (Iftm). 8.68-8.69 (1ft nO 

mm^\ 5 2 

10 (E)-N- (3,4-S?^ h4^^/>'x^^;W-N-^5^;i/-3-(3-t!U>?;W-2-:/D^>^5^ 
:^T5 H • i^^:^ (it^mi 3 5) (ZJ-gr^tfe 



Mig^J 4 9 T-f# e>nfe (E) -N- (3. 4->'^ h^^ya^^^JV) -N-p< 5^;i'-3- {3-b° 
Ui^;W-2-:/D^>^T5 H 1.63g, u~V>UM l0^gRZ^^i^U> 10ml ® 

K^U^V'f'y'y 4- (^DP^J^^l-A : ^^y-;i/=30:l)TffMU (E)-N- (3, 
4->^> h^i^7a:T^5^;W-N-;^9^;i/-3-(3-t°U>?;W-2-:/a^>^5^^r5 

fi*^#i^bT 1. 66g(973;) #fco ?^(c;i(D'fo(^){^ig'fk7i<^ • p^iS^y— ;i/^m±^ 
WMt. bfc^. @^Mx^;i'- ^ y -;KDM'&^^-rSi^^B i. as 
20 g (89ii;) ^%fz.. 

\'m:w 167-169%: (gt^x5";i.-y ^ 




(135) 



• HCI 



wo 03/086396 



PCT/JP03/04227 



'H-NMR (DMSO-ds, 100^) 6 : 2.79 (2H t. J=7. IHz), 3.00 (3a s). 3.67-3. 
74 (2a m). 3. 67 (3a s). 3.72 (3a s), 6.70-6.83 (3a m). 7.15 (la d. J 
=15. IHz), 7.37 (la d, J=15. IHz). 7.66-7.73 (la m). 8.33-8.37 (la m). 
8.63-8.66 (la m). 8.93 (la br s) 
5 m&l 5 3 

m&\ 5 2 \zmcrc:^m\z^ o^t-^^ 1 3 e ^nrz.o 
it-^m 13 6 



'144^: flip 182-187t: (p^iS^/-;!/) 
10 'H-NMR (DMSO-d5)(5: 2.88-2.95 (2a m), 3.72 (3a s). 3.75 (3a s). 3.81- 
3.92 (2a m). 6.76-6.91 (3a m). 7.44 (la d, J=15.6Hz). 7.77 (la d. J= 

15.6Hz), 7.96 (la dd, J=8. 2, 5.4Hz), 8.58 (la d. J=8. 2Hz). 8.82 (la d 
. J=5.4Hz), 9.08 (la br s). 10.62 (la t. J=5. 2Hz) 
M»J5 4 — 6 1 

15 mBm4 9 x-m^nfc (e) -n- (3. h^i^yj^^-^M -n-^^ji-s- (3-tf 

4 oMb^tii 4 7^mrco 
mmM 5 4 

f 1 4 0 




(136) 



• HCI 



wo 03/086396 



PCT/JP03/04227 




OCH3 (140) 



m^-.w 165-170'c (-ryyp/iy-;!^) 

'H-NMR (DMSO-de, lOOr) 6: 2. 78 (2E t. J=7. IHz) , 3. 00 (3E s) , 3. 66 (3a s) , 
3. 66-3. 72 (2a m) . 3. 72 (3a s). 6. 70-6. 84 (3a m) . 7. 08 (la d. J=14. 8Hz), 7.36 
5 (la d, J=14. 8Hz) , 7. 53-7. 60 (la m) . 8. 17-8. 22 (la m) . 8. 57-8. 60 (la m) . 8. 84 
(la s) 

mmm 5 5 
<t^m 14 1 



10 : mp 201-205r ^ / -;W 

'H-NMR (DMSO-de. 100"C) 6 : 2. 78 (2a t, J=7. OHz) , 3. 00 (3a s) . 3. 66 (3a s) . 

3. 66-3. 72 (2a m) . 3. 72 (3a s) . 6. 70-6. 82 (3a m) . 7. 1 1 (la d. J=15. 6Hz) . 7. 37 

(lad. J=15. 6Hz), 7.60-7. 67 (lanO, 8. 26-8. 31 (la m). 8. 61-8. 65 (IE m). 8.88 

(la s) 
15 i^it^i5 6 

it^m 14 2 




(141) 
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•HaS04 



(142) 



'H-NMR (DMSO-dg. lOOr) 6 : 2. 78 (2H. t. J=7. OHz) . 3. 00 (3H. s) . 3. 66 (3E s) . 
3. 66-3.72(2Eiii). 3.72(3Hs). 6. 71-6. 81 (3E m), 7. 07-7. 16 (la m), 7.33-7.41 
5 (lam). 7. 63-7. 7 Ida m). 8. 29-8. 34 (IE m) . 8. 62-8. 66 (IE m) . 8. 88 (IE s) 

mmm 5 7 

^b-g-ij^ 1 4 3 



ttt^ : mp 152t: (x-t^;!/-^^ /-;!/) 
10 'H-NMR (DMSO-de, lOOt:) 6: 2. 78 (2E t, J=7. IHz) . 2. 99(3Es). 3.63-3.71 (2 
am). 3. 67 (3a s). 3. 72(3Es). 6. 70-6. 84 (3a m) . 6. 96-7. 04 (la m) . 7.20-7.4 
0(2aiii). 7. 93-7. 98 (IE m). 8. 48-8. 52 (IE m). 8. 72 (IE s) 

it-^m 1 4 4 




(143) 



•H3P04 




•CHaSO^ 



(144) 



15 
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'H-NMR (DMSO-dfi, lOOr) d: 2. 44 (3H s) . 2. 78 (2E t. 1=7. IHz) . 3. 00 (3H s) , 
3.67{3H.s), 3. 66-3.72(2H.iii). 3.72(3Es). 6. 71-6. 84 (3H, m) . 7. 09 (IH. d. J=15 
.2Hz). 7.36(lftd. J=15. 2Hz). 7. 58-7. 66 (IE m) , 8. 23-8. 28 OH n) , 8. 60-8. 63 ( 

mm). 8. 85 (IE s) 
5 m&\ 5 9 

^t-^m 14 5 



'14^^ : mp 129. 5-131. 5t: (Tir h» 

•H-NMR (DMSO-dj, 100"C) 5: 2. 71-2. 82 (6E m). 2. 99(3Es). 3. 63-3. 71 (2E m) 
10 . 3.67(3Es). 3.72(3Es). 6. 70-6. 76 (IE m) . 6. 79-6. 84 (2E m) . 6. 95-7. 04 (IH 
.m). 7. 29-7.40(2Ein). 7. 92-7. 97 (IE m) . 8. 48-8. 52 (IE m). 8. 72 (IE s) 
6 0 

it^m 14 6 



15 ttt^ : mp 128. 5-130^ (x.^ 

'H-NMR OMSO-dj, lOOt:) 5 : 2. 78 (2E t, J=7. IHz) . 2. 99 (3E s) , 3. 67 (3E s) . 
3. 67 (2E t, J=7. IHz) , 3. 72 (3E s) . 6. 63 (2E s) . 6. 70-6. 76 (IR m) . 6. 80-6. 85 (2 
Em). 6. 95-7. 04 (IE m). 7. 29-7. 39 (2E m) . 7. 92-7. 97 (IE m) . 8. 48-8. 52 (IE m) 
. 8. 72 (IE s) 
20 MiSM6 1 

it-^m 14 7 





(146) 
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COOH (147) 
COOH 



:mp 104-106t: (T-feh» 
'H-NMR (DMSO-de, lOOX:) <5 : 2. 43 (4H, s) , 2. 78 (2a t. J=7. IHz) . 2. 99 (3H, s) , 
3.63-3.72(2Ein). 3. 67 (3a s), 3. 72 (3a s). 6. 70-6. 85 (3a m) . 6. 95-7. 04 (la m 
5 ). 7. 30-7. 40 (2a m). 7. 92-7. 97 (la m). 8. 48-8. 52 (la m) . 8. 73 (la s) 

mmme 2j5:rx6 3 

3 izmCTcy^mizJ^ D ^t^^ 1 5 3 RZfit^m 15 4 
MitM 6 2 
-fb-^^ 15 3 




{153) 



10 

tttfcrmp 172-174r (y<^y — 

'H-NMR (DMSO-dB. lOOX:) 2.79 (2a t. J=7.0Hz), 3.00 (3a s), 3.66-3. 
72 (8a m). 6.70-6.83 (3a m). 7.30-7.50 (3a m). 7.72-7.76 (la m). 7.9 
4-8.02 (mm). 8.61-8.64 (la m) 
15 m5tM6 3 
it-^m 15 4 
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(154) 



ttt^imp 192-195"C (y^i^ /-)V-Ji~TJl) 

'H-NMR (DMSO-dg. lOOr) d: 2.78 {2a t, J=7.0Hz), 3.01 (3ft s), 3.65-3. 

71 (8ft m), 6.69-6.80 (3ft m). 7.29 (2ft m). 7.86-7.90 (2ft m). 8.70-8.7 
5 3 (2ft m) 

Mifi^J 6 4 

(E)-N-[2-(3. 4->^^ h^>':7x-;i/) -2-:t^VX5^;H-N-^5^;U-3-(3-h:U 
;l')-2-yo^>^T5 H at-a-J^l 5 5) O-a-fiJc 




(155) 



10 3'.4'->^p< h^->T-feh:7 3:y > 14. 65g (Blmmol) fcx— 250ml S.tKi' o 
□ /Jn;1/A lOOml ^M^^i^TUWl^r^ia ^uu-^JVA 22ml 4. 1ml 

^i^j^-grt/fciPtfpiidHtTMTbT^co Rj:^-M^mt:imrmmm.-vm:^i.rcWi 

15 ^uu:^9>: g^^X^;i/=30 : 1) t^TltiSL, 2-:/nt-l- (3, 4->^^ h^v7 
iXJW x^7> 14. 90g (71%) ^f#;t„ 

'H-NMR (CDCgS: 3.95 (3ft s). 3.97 (3ft s), 4.41 (2ft s), 6.91 (1ft d, 
J=8Hz). 7.55 (Ift d. J=2Hz). 7.62 (1ft dd, J=8Hz, 2Hz) 

-r v^DAV-;!/ 2oomi \z m^^)V7^>7m\k i33mi ms\A.^^'rm.Wh 

20 fco -r VT'nAV-;!^ lOml mS-JC^uu^^y lOmI }c 2-:/n^-l-(3, 4->'p<. h 
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^v-^xn;!/) x^y>8.47g (33inmol) ^mm\^. S^&rg-a-^llcl »1;6HtT 

) xij^y > • zi:^^?^?^^^^ 6. 36g (67%) ^nrz. 

5 'H-miR (CDCI3 + MeOH-d^) 5 : 2.81 (3H, s), 3.96 (3H, s), 3.98 (3E s). 4. 
60 (2H, s), 6.99 (IK d. J=8Hz). 7.53 (IE d, J=2Hz). 7.64 (la dd. J=8H 
z. 2Hz) 

h^>;^-3-(3-t°Uv;W T^7U;i/^ 1.44g (9. eSminol) iZz^^UU^^y^O 
ini:5:Z^>Ux^;UT5> 2. 69inl (19. SOmmol) ^jiRfciP^ 10 ^r^lM^bfco :kiz 

10 , fcr/N'p-r;Vi^DU F 1.18ml {9.Q^mo\)^m^n^mm^vrco i- (3,4-i^p< 

h^v':7xx;V) -2-(^5^;i/T5 /) x^y > • ^'fb7K*^:^ 2. 79g (9. eSminol 
) S:i^^Da^i5'>4iiil WhUX5^;i/T$> 1. 34iiil (9. 65niinol) f::?^^^. S 

^i^XUm^il^m 1.84g (5. 41iiiinol, m ^m^o 
'ti*^:mp 193-I94t: (s^^ nn^^>/^^y-;i//'^^if » 
'H-NMR (DMSO-de, lOOt:) (5 : 2. 95 (3H, s) , 3. 83 (3E s) . 3. 87 (3E s) . 4. 
20 97 (2a br). 7.09 (IE d, J=8Hz), 7.26 (IE br). 7.34 (IE dd. J=8Hz, 5H 
z). 7.48 (la d. J=15Hz). 7.51 (IE d. J=2Hz), 7.65 (IE dd, J=8Hz. 2Hz) 
. 8.01 (la m). 8.49-8.52 (la m). 8.79 (la in) 

mmme 5 

(E)-N-[2-(3,4->'p< h4^v:7a:x;i/) -2- (b H ^ y ) x^;W-N-y.^;i^ 

25 -3- (3-t: U i^M -2-:/D^>^T 5 K (it^m 15 6) 0)^^ 
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OMe 



OMe 



(156) 



N 



(E)-N-[2-(3.4-v^ h^S/:7x-;i/) -2-^^VX5^;i/]-N-pC^;i.-3-(3-t:U 
>?;W-2-yD^>mT5 H 165mg (0. Smmol) Ici^^ 3ml ^io^. -20 'C{c;^«U 
J^Co i^mj&^^MHLfc^, ^7K?^T50!J! t Hn^i/jl/T^ >7K^?K 0. 62inl (lOmmo 
5 1) ^iP^T|WI?M-eSJ5£:$-B-fco ^^aicMbMtc 22 mm^ft--^itrz:^. 7j< 10ml 
@^mx^;HOml ^mTi^mx5^;H0ml -e 3 imaffibrc.. W^M^7K40mK 

10 tCctDm^b;^^ i^^uu^f^^y. :f^^j-)V=m : 3.5) . ffi^^ 

. a^^x^;i/ 5ml Jtr)^^n-^4^iJ-> 15ml /{i^emg^bfeo ^ffi-fb-^WDlmg (iR 

^51%) m^nr^io 

'Mk : mp 172-173t: (@^mx^;V-^^^U-» 

'H-MR (DMSO-de, lOOT:) 6 : 11. 2 (IH. brs), 8.78-8.88 (IH, d). 8.50-8.53 
15 (IH, dd. Jrl. 4Hz. J2-5.4Hz), 8.00-8.04 (IH. d, J-1. 88Hz), 7.42-7.50 (1 
a d), 7.33-7.40 (m m). 7.10-7.18 (2ft m). 7.18. 7.19 (Ift d. 4 4Hz). 
6.89-6.93 (1ft d). 4.82 (2ft s), 3.75 (3ft s). 3.72 (3ft s), 2.91 (3ft s) 
mWJ6 6 

(E) -N- [2-t: F n^'>-2- (3-^ F u^^^y:su~)V) jl^JV] -N-p<5^;W- 

20 3- (3-t: U i^JV) -2-y°n^>m7 ^ F (it^^m 15 8) (D^0. 




(158) 
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h ^ >7>-3- (3-tf U v;W TiJ7 U 805ing mS h U x^;i/7 $ > 0. 83inl <D 
i^^^;i'4N;i/A7$ H 10ml mmz\inu^ u^) \^ O. YOml ^Sn;i, ^i^T 

10 ^mmwx^nM. mm^^^y u > i. 26g ms v u x5^;i/t^ > i. eemi © 

i^^5^;i/>i^;i/A75 H lomi mmm\i?L. mEL-r^mmmwi^t^o K^t^w^m^z 

y-;i/= 50:i)TffiMb. mmit^m i.4ig (80!«)^#feo 

ttt^C : 7t;i/:7yX 

'H-NMR (DMSO-ds, ISOT)) (5 : 3. 00 (3H, s) , 3. 47-3. 70 {2H. m) . 3. 76 (3a s) . 4 6 
10 6-4. 91 (2a m) . 6. 71 (IR d, J=8. OHz) . 6. 78 (la dd. J=8. 0, 1. 8Hz) . 6. 93 (IH. d, J=l 
.8Hz), 7. OOdad. J=15. 6Hz). 7. 25-7. 42 (m, m) , 7. 34 (la d. J=15. GHz). 7.79-8 
. 02 (2a m) , 8. 49 (la dd. J=4. 8. 1. 6Hz) . 8. 71 (la d. J=2. 2Hz) 

m.m.m 6 7 

(E)-N-7^^;u-N-(3-^ h^v-4-t: H^^~>:73::^v-;^) -3- (3-tru >^;i/) -2-^0 
15 ^>^T5 F (At^mi 6 2) (D-ersK 

OH 

0CH3 (162) 

(E)-N-[2-bi HD^>'-2-(3-p< h4^v'-4-b Kn^^v-v^jix;!.) X5^;W-N-;><5^ 
;i/-3-(3-HU>?;W-2-yp^>m75 H 656iiig(2inmol) (D-J^^^> n\!L\mm\z 
r;P:n'>lf HMTT. 2. 3->^i;7 no-5. G-v^v-Ty-l, 4-^>V4^y > 468mg(2inin 
20 ol) ^nx. ^^-e2BtMi«i^b;^Co Wtabfclgeli^^^Lfd^. ?^$«^Mi±T 
^cM^L. M&:^»^A^n-Th^^^7^- □□7}^;^A : p^^^y— ;i/= 50:1 
) -e*SMt^, Mi±^#b, ^ili<t'&i^S 362iiig(565i;)t#fco 

'H-NMR (DMSO-de. lOOt:) d : 3. 13 (3a brs) . 3. 88 (3a s) . 4 97 (2a brs) . 6. 87 
25 -6. 99 (la m) . 7. 04-7. 62 (5a nO . 7. 93-8. 17 (la m) . 8. 43-8. 64 (la m) . 8. 70-8. 9 

50 
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5(lH,iii). 9. 59(lH,brs) 
S»J6 8 

mmm 6 4 \zmcr^:^mz^r)it'^^ i e s ^nr^o 
it-^m 1 6 3 




(163) 



'H-NMR (CDCl3)(5: 3.97 (3H, s), 3.98 (3H. s), 4.88 (2H, d, J=4. 2Hz), 6.6 
6 (la d, J=15. 7Hz). 6.90 (IH, brs). 6.95 (IH, d, J=8. 5Hz), 7.34 (IH, dd 
. J=7.9, 4. 8Hz). 7.54 (1ft d, J=2.0Hz). 7.69 (1ft d. J=15.9Ilz), 7.70 (IH 
10 . d. J=2.0Hz), 7.83-7.85 (1ft m). 8.59 (1ft dd. J=4 8. 1.4Hz). 8.78 (1ft 
d, J=1.8Hz) 

mmm^ 9 

(E) -N- [2- (3, 4->^^ h^zyy :x^-)V) -2- {^^)V^^) JL^M -3- (3 H U z^JV 
)-2-yD^>i^T5 F (it^i^l 6 4) (D^0^ 




(164) 



:^^>^:t-)li-hO'yM. 0. 62g (8. Smmol) — JI/ 20iiil mmzh^> 

7.-3, 4-i^p< h^iz-iS-::: hnX5^l/> 1. 42g (Snunol) ^iPx., ^?U-r 5 

^u-^V^'y'? 4- (^^-!t> : g^i^X9^;i/=10:l)T5^^fflMU 2-(3,4-v^ 

51 
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h4^i^:7x-;W-2- -h axis' > i. 24g m%)mzo 

2- (3, h^i^y^L-JV) -2- n h ax^ > 1. 22g (4. 8imol) 

(D7=-h^tKo:7-^> 2O111I ^?^?r7';Pd'>#ffl^T. ^^im^(D7m<\l^J^ 

^ a98g#7to 

10 ;i© 2- (3, 4-v;>< h^S/7xx;W -2- (p^^Jl/^:^) X^;i/T^ >a?ft4^i^ 0. 9 
6g i h^>X-3-(3-h°Ui^;W T:^7 u;i,^ 0. 63g (4. 2iiiinol) CD-:^p<^;i/^;i-A 
T5K lOml mmz^^T. i^Ji^JV^J >m~>7~\^ 0.69ml . hUX^;VT^ 

15 ^bfc. mm^mEETf^^L. nmm=^-^v:f^yjvti^A^u'^h^^y^- a 

^4^+h> : i^PD7}^;l/A : XiS' 7-;i/=8:2: 1) TJftmb. ^^^b-^^^^ 788mg(4 
7%) #fCo 

'H-NMR (CDClslS: 2. 00(3H. s), 3. 64-3. 99 (3H, m), 3. 87 (3a s), 3. 88 (3E s 
20 ). 6. 06-6. 30 (m m). 6. 43 (IE d. J=15.8Hz). 6. 74-6. 97 {3ft m), 7. 29(m d 
d, J=8.0. 4.8Hz). 7. 61 (1ft d. J=15. 8Hz), 7. 70-7. 86 (1ft m). 8. 55 (1ft dd, 
J=4 8, 1.6Hz). 8. 69 (1ft d. J=2. OHz) 
MTtm? 0 

(E)-N-[2-(3, h^>'7xx;i/)-2-^^VX^;H-N-^^;l/-3-( 
25 3-k:U>?;W-2-yo^>i?^:tT5 H Wb-^^Jl 6 5) co-^fife 




(165) 



52 
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;i.x>2 Oml ^iJDx.. r;U:if>«TM?^L;^„ 4mm^. B^^x^;i/3 0m 
m 1 T2lHlJfitHLrco Wx5^;i/t@<£cfe^-y-, 7K5 Om K P^ig7j< 5 0 m 1 
yAi'n-7hCf^y-(— (iy^UU^^y : ^^/-;i/=i O O O : l 5) (CT 
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